Introduction: Displacement of provisional fixed prostheses may result in undesirable and embarrassing outcomes in dental treatments, especially in endodontic treatment. Development of certain counter measures has been necessary to avoid such discomforts.
INTRODUCTION
Provisional restorations are important treatment procedures in fixed prosthodontic rehabilitation, particularly when the restorations are expected to function for extended periods of time and/or when additional therapy is required before completion of the rehabilitation. 1 Provisional fixed restorations are generally made of polymeric materials, such as methyl methacrylate.
The provisional restorations sometimes demonstrate fractures with heavy occlusal loading. The long-span restorations have been reported to fail even under normal masticatory functions. 2 Failure of the restorations leads not only to patient discomfort, but also complicated and prolonged treatment. In endodontic treatment, lack of temporary sealing ranks the second most common factor among the factors contributing to continuous discomfort during the treatment. 3 Some papers have reported that the temporary restorations facilitate rubber dam placement and temporary sealing of tooth during endodontic treatment. 4, 5 Several techniques have been proposed for the temporary restorations, such as temporary crown
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with hollow or removable posts, wall buildup using resin composite or amalgam, and use of copper or orthodontic bands. [6] [7] [8] It is occasionally required to use provisional restorations of the post-crown type during endodontic therapy when little coronal tooth remains. However, the posts that are supposed to aid in retention of the restoration to the dowel hole are not always feasible because the post must be shorter than the dowel hole to secure a space for endomedication; difference in directions of dowel holes is apt to produce undercuts interfering in the placement of restoration in oral rehabilitation cases having multiple abutments. Furthermore, the repeated removal of the posts during endodontic treatment may weaken the remaining tooth structures, and the wedge effect of the post may cause root fractures.
Resin composite cores are built up in two ways: Directly or indirectly. Comparing the direct and indirect methods, the former reportedly demonstrated greater dentin bond strength, 9 whereas the latter has an advantage of contouring the cores in proper taper because of the laboratory work. In this case report, we propose a technique for resin composite post and core in which the core is fabricated indirectly for proper contour and the fiberpost is bonded directly to dowel hole for bond strength.
MATERIALS AND METHODS
The patient was a 59-year-old male. He complained of masticatory disturbance due to an infraocclusion caused by wear of his teeth (Fig. 1A) . Oral rehabilitation was planned for his treatment. The full mouth provisional restorations were placed to improve the occlusal relations before endodontic treatments. During the observation period for oral functions with the provisional restorations, the restorations demonstrated the displacement and/or fracture repeatedly (Fig. 1B) . The patient had several teeth requiring endodontic treatments (Fig. 1C) . Therefore, the pre-endodontic post and core technique was applied to the teeth. The technique consists of three steps as follows:
Step 1: Fabrication of the Pre-endodontic Core
Before endodontic treatment, dowel preparations were roughly performed in the abutment teeth after caries removal. The impression was taken using hydrocolloid impression materials, and the plaster casts were made. Figure 2A shows the fabrication steps of indirect composite cores on the casts. Small woodpicks were inserted into the dowel holes on which paraffin wax was thinly applied as a separator (Fig. 2Aa) . A resin composite for core foundation (BeautiCore, Shofu, Kyoto, Japan) was built upon the cast (Fig. 2Ab) . The composite was lightcured and the woodpicks were pulled out of the cast and composite so that the composite cores had access holes for the subsequent endodontic treatment (Fig. 2Ac) . Adjustments of the contours of cores were performed on the cast according to a technique for an indirect composite core buildup method. 10 The access holes were refilled with a silicone-based impression material and radial pins (herein after impression pin) to avoid inflow of luting composite into the dowel holes while cementing the cores to the abutment teeth ( Fig. 2Ad-f) . Subsequently, the provisional restorations fitting to the cores were fabricated before the next clinical step.
Step 2: Adhesion of the Core
Surfaces of the fabricated cores were air-blasted with 70 µm alumina particles followed by cleaning with 30% phosphoric acid and treated with a silane coupling agent (Shofu Porcelain Primer, Shofu, Kyoto, Japan) for bonding to the abutment teeth. The dowel holes were cleaned using a root canal cleaning brush and 25 µm alumina slurry. A two-bottle one-step self-etch adhesive (BeautiDual Bond, Shofu, Kyoto, Japan) was applied to the holes according to the manufacturer's instructions. The silane-treated cores with the impression pins were bonded to the abutment teeth using the same resin composite described previously (Fig. 2B) . After irradiating the luting composite in multiple directions, the impression pins were removed, and the composite was additionally irradiated through the access holes to secure the polymerization and adhesion. The provisional restorations were set to the abutment teeth with slight adjustment. Then, endodontic treatments could be carried out with proper rubber dam isolation through the access holes (Fig. 3) . During the period of the endodontic treatments, there was neither displacement nor fracture of the provisional restorations.
Step 3: Adhesion of the Fiberposts After endodontic treatment, the roughly prepared dowel holes were re-prepared and brushed to clean the walls of the holes. The silane (Shofu Porcelain Primer) was applied to the access holes of the cores followed by the application of the one-step self-etch adhesive (BeautiDual Bond) to the dowel holes. Fiberposts (BeautiCore Fiber Post, Shofu, Kyoto, Japan) were inserted and bonded to the dowel holes and the cores using the resin composite (BeautiCore, Fig. 4 ). Through this process, the post can be bonded to the root by the direct method providing the higher bond strength than the indirect method as mentioned in the introduction.
DISCUSSION
Remarkable progress in dental adhesive technology has pushed the limits of the application range of the adhesion. Resin composite is currently capable of bonding not only to tooth substrate, but also to several restorative materials, such as cured composite and ceramic. The pre-endodontic post and core technique is accomplished by taking the advantages of the adhesion. The adherends are radicular dentin, fiberpost, and cured composite.
Placement of the Core
Major roles of core buildups are retention of prosthesis and reinforcement of remaining tooth structure. The core presented here has an additional role of being an isolation wall for endodontic treatments. Endodontic treatments require proper isolation of the operating field and sufficient sealing of root canals, and the rubber dam is the most common and effective appliance to obtain this isolation. The rubber dam has been reported to positively affect the treatment. 3 Therefore, when endodontic treatment is planned for a structurally compromised tooth having subgingival margins, it is desirable to prepare the wall over which the rubber dam clamp is placed before treating the root canals. 7 Placement of the pre-endodontic Isolation walls are generally removed after endodontic treatment. However, our technique does not require their removal because the walls are resin composite cores used for the final restorations. This must contribute to the smoother progress of treatment, and in particular, to the oral rehabilitation in which multiple abutment teeth are manipulated.
To obtain sufficient sealing during endodontic treatment, temporary filling materials should be in a certain thickness. The minimum thickness has been reported to be 3.5 mm for a water-hardening temporary filling material. 11 In this technique, sealing materials are filled in cylindrical holes (Fig. 3) penetrating the cores. The sealing ability is definitely improved due to the shape of the holes. In addition, provisional restorations are placed over the cores with temporary cement, indicating improved sealing can be achieved. Thus, the pre-endodontic core is able to fulfill multiple roles: Improved retention of provisional restorations, proper placement of rubber dam for tooth isolation, and sufficient sealing of root canals. In placing the cores, securing a good adhesion between the core and tooth is essential for treatment success, as leakage at the bonded interface is almost clinically undetectable. Attention should be particularly paid to the following matters regarding the adhesion.
• Bonding procedures must be done steadily and accurately under appropriate moisture control.
• A certain magnitude of force is applied to the core when the rubber dam is placed. To avoid debonding of the core from the tooth, endodontic treatment should start a few days after the placement of the core because the bond strength of the composite improves with the postirradiation polymerization.
12,13
Adhesion of the Post
Fiberposts are generally bonded to radicular dentin. However, in this technique, the posts are bonded to two substrates: Radicular dentin and the core (i.e., cured composite). In addition to tooth adhesives, silane coupling agents are needed for the adhesion, accordingly. 14 There are two types of the silane coupling agents differing in their application ways; one is applicable by itself, and the other is mixed with an acidic solution, such as tooth adhesives, before application. With the former type, the silane coupling agent is applied to the internal surfaces of the access holes in the core first, and then, tooth adhesive is applied. With the latter agent, a mixture of the agent and an adhesive is applied to both the core and dentin. Both types of the agent significantly improve the adhesion and are clinically acceptable. 15 Owing to the cores, appropriate moisture control can be easily performed during the bonding procedures of the post. The operating field, namely, the areas for adhesion, is small because the only area is the internal surfaces of the post holes. More attention must be paid to the bonding procedures, such as the cleaning of the bonding surfaces and air-flowing the adhesives.
CONCLUSION
The pre-endodontic post and core technique is effective to obtain improved retention of provisional restoration and the core and facilitate rubber dam isolation. The technique achieves a smooth shift from endodontic treatment to prosthodontic treatment.
Clinical Significance
The pre-endodontic post and core technique is useful in avoiding discomfort in dental treatments and providing a smooth shift from endodontic to prosthodontic treatment.
